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Heating  Options 
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Thermal:  Modeling 
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Surface  temp  of  chain  limited  to  service 
temp  of  SMP 

Reduction  in  power  required  to  prevent 
damage  to  SMP 

Builds  on  previous  results  of  temperature 
varying  thermal  properties 
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Permalloy  80  (NiMoFe):  37  pm  diameter 
Nickel:  3-7  pm  diameter 
Epoxy  SMP 

Neodymium  (NdFeB)  N42SH  magnets 
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Thermal:  Magnetic  Alignment  of  Particles 
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End  View  of  Permalloy80 
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Mechanical:  SMP  Characterization 
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Epoxy  SMP  Formulation 

0.02  mol  (7.28g)  EPON  826 
0.01  mol  (2.3g)  Jeffamine  D230 
100°C  for  1.5hr,  130°C  for  lhr 


Experimental  Results 

Tg 

65  °C 

E  (ambient) 

1400  MPa 

E  (115  °C) 

32  MPa 

Values  consistent  over  several 
batches,  0-8  week  sample  age 
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Geometry/Environment 

Plate:  0.508  x  0.381  m 
Load:  19  kN/m2 

Matlab  Optimtool  Constraints 
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d  >  0.2  mm 
I, a  <  100  mm 


I  (mm)  e  (radians) 


=  Ecx  =  1.55  GPa 
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System 
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Summary 


Major  Milestones 

—  Characterization  of  custom  SMP 

-  Thermal  model  suggests  densely  packed  small  wire-like  heaters 
—  Magnetically  aligned  particle  chain  heaters  promising 
—  Promising,  more  accurate  composite  mechanics  model  * 

—  Optimization  underway  of  unit  cell 

Major  Challenges 

-  System  integration/wiring/manufacturing 

-  Composite  testing  substantiating  mechanics  model 

-  Optimization  of  composite/cell  heating  pattern 
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